In October 1968, sporadic cases were reported, totaling more than 300 of "Yusho" (oildisease) in Fukuoka prefecture. The "Yusho" research group of Kyushu University founds) that this disease was caused by the ingestion of specific lots of Kanemi rice oil contaminated by chlorinated biphenyls known as Kanechlor in Japan. Investigators of the "Yusho" research group found that hypertriglyceridemia was a remarkable sign of this disease and many investigations have been done about the cause of triglyceridemia associated with chlorinated biphenyls not only in patients, but also in experimental animals. 2-6) Uzawa et al.5,6) fed Kanechlor to rabbits and induced lipemia. Matsuda7) injected rabbits subcutaneously with 20% chlorinated diphenyl vegetable oil solution and found a marked elevation of serum triglyceride.
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Uzawa et al. 6 ) observed a decrease in the activity of postheparin plasma lipoprotein lipase in "Yusho" patients and postulated that hyperglyceridemia might be related to the observed decrease in post-heparin lipolytic activity and impaired plasma triglyceride removal.
Even though many studies have been undertaken, the mechanism by which chlorinated biphenyls increase the plasma triglyceride concentration remaines obscure. It appears that chlorinated biphenyls induce hepatic enzymes which alter the metabolism of steroid hormones8) and thus induce triglyceridemia, but more extensive studies of steroid influence on triglyceride metabolism are needed.
Nikkila et al, proposed a relatively simple method for the measurement of endogenous triglyceride kinetics by the use of labeled glycerol9) and by this method they followed triglyceride metabolism in human subjects,10) and in patients with diabetes,11) the nephrotic syndrome,12) thyroid disease,13) and in premenopausal women using oral contraceptives.14) The only report of such an analysis in normal and abnormal rabbits is that of Havel et al.15) The present experiment was designed to determine whether the glyceridemia caused by the injection of tetrachlorobiphenyls was due to increased production or to decreased removal of triglycerides.
For this purpose the techniques developed by Nikkila and Kekki were adaptedd for use in the rabbit. The results showed that the increased production of triglycerides was consistent with an increase of plasma triglyceride in some animals, but that inefficient removal also accounted for the increased plasma triglyceride concentration in rabbits treated with tetrachlorobiphenyls.
MATERIALS AND METHODS
White male rabbits weighing 3-4kg were kept in individual cages and fed rabbit chow (Oriental RC-4). They were divided into three groups. The first group was given normal food without olive oil or TCB and served as untreated controls. The second group was fed ad Iibitum but injected subcutaneously with 0.27ml per kg body weight of olive oil for approximately two weeks. The third group was also fed ad libitum but injected subcutaneously with 20% olive oil plus tetrachlorobiphenyls (Wako Pure Chemical Industries, Ltd) in a dose of 0.3ml per kg three times a week for approximately two weeks. into the ear vein. About 40min later, the animal was anesthetized with 50mg/ml solution of sodium pentobarbital in a dose of 25mg per kg body weight in untreated or olive oil treat ed rabbits and 3mg per kg body weight in tetrachlorobiphenyl treated rabbits. The animal was then tied to a board, and a polyethylene catheter was placed in the femoral artery. Blood samples were drawn 60, 100, 140, 180, 240, 300, 360 and 420min after the injection of radioglycerol.
Plasma was separated by centrifugation. Two ml of plasma from untreated and olive oil groups, or 1ml from chlorinated biphenyls group was extracted with 25ml or 12.5ml of chloroform-methanol (2:1), respectively.
After 5ml or 2.5ml of 0.5% saline had been added, the tube was shaken for 5min and left overnight in a refrigerator.
After centrifugation, the upper phase was aspirated and the lower chloroform phase was washed with 5ml or 2.5ml of a chloroform-methanol-0.5% saline mixture (3:47:50). After centrifugation the upper phase was aspirated and the lower phases was transferred to another tube and shaken with silicic acid. Ten or 5ml of solvent was placed in the vial and evaporated with nitrogen. To each tube was added 15ml of PPO: POPOP: toluene (4g: 0.1g in 1L toluene) and the radioactivity was measured with a Horiba liquid scintillation spectrophotometer.
The plama triglyceride concentration was measured by a modification of the method of Van Handel and Zilversmidt.16) Plasma volume was measured in some of the animals and estimated to be 38ml/kg body weight. The radioactivity-time curves for plasma triglyceride were plotted semilogarithmically.
The rate of fall was approximately linear from the time when peak activity was reached 60 to 140min after the injection. The fractional turnover rates
The plasma triglyceride concentration and turnover rate were transferred to the logarithmic scale because the distribution of both in normal material is logarithmic.10) The significance of the differences in mean values among these groups was evaluated through these logarithmic changes.
RESULTS
The relationship between plasma triglyceride concentration and turnover rate for each animal studied is tabulated in Table 1 and shown in Fig. 1 . In the tetrachlorobiphenyl-treated rabbits the mean plasma triglyceride level was significantly elevated in comparison with the untreated and with oil treated groups. The mean triglyceride fractional turnover rate of the tetrachlorobiphenyl-treated rabbits was significantly lower than that of the oil-treated group, but did not differ fromthat of the untreated group. The average triglyceride turnover rate in the tetrachlorobiphenyl-treated rabbits was significantly greater than in the untreated group or the oil-treated group.
The triglyceride turnover rate versus concentration (log scale) is plotted and the regression lines derived from the untreated or oil-treated rabbits are shown in Fig. 2 . Five of the twelve tetrachlorobiphenyl-treated animals are located around the curves, whereas the other points are below the curves suggesting the presence of a removal defect.
DISCUSSION
This study demonstrates that the injection of tetrachlorobiphenyls into rabbits causes elevation of the plasma triglyceride level, as reported by Matsuda or Uzawa. Matsuda7) injected rabbits subcutaneously with a 20% chlorinated diphenyl vegetable oil solution twice a week for 8 weeks, the plasma triglyceride level rose to 8 to 32 times the pre-injection values. Uzawa6) fed female rabbits a daily dose of 2ml per kg body weight of 1% Kanechlor in olive oil for 10 days and obtained plasma triglyceride levels of up to 1680mg%. The discrepancy between the rather low increase in the concentration of plasma triglyceride following tetrachlorobipheyl treatment in the present study and the remarkable rises in the above-mentioned experiments is being investigated. Inspite of the rather low level of plasma triglyceride, serious liver damage was frequently seen on autopsy, and some of rabbits died during the course of treatment. Komatsu et al.17) reported that sleeping time following hexobarbital injection was definitely reduced by pretreatment with chlorobiphenyls in rats, and they postulated that the reduction of sleeping time was due to microsomal enzyme induction in the liver. In the present experiment, the reverse was established; that is, far less pentobarbital was needed to anesthetize animals pretreated with tetrachlorobiphenyls.
This may be because the liver was so severely damaged by tetrachlorobiphenyls that it retained almost no ability to detoxify pentobarbital.
The supine position is abnormal for rabbits, so physiological functions may be altered remarkably.
Therefore the supine position was used only for blood drawing from the femoral artery.
In man the plasma triglyceride concentration is said to be determined9) by: 1) the rate of production, 2) the maximal velocity of removal (turnover) (Vmax) and 3) the Km of of removal enzyme. In rabbits, as in dogs18,19), Vmax could not be estimated, because of the linear relationship in the range of triglyceride concentration and turnover rate in the present experiment, whereas in man the two variables are not linearly related throughout and the shape of the curve suggests that the removal mechanism follows a saturatable system. The Km, as the measure of removal efficiency, could not be obtained in this study.
As shown in Fig. 2 The relationship of turnover rate to plasma concentration of triglyceride suggests that the increase of plasma triglyceride concentration observed in tetrachlorobiphenyl-treated rabbits can be accounted for by an increased production in some of cases, but in other cases glyceridemia is due primarily to a removal defect.
